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FAILURE MODES EXFECTS ANALYSIS (FMEA) HUHBER:_PT-ZB-CRHl-x
SUESYSTEM NAME: STDE HATCH JEDM'ISON

REVISION : 09/12/88
CLASSITICATION HAME PART NUMRBER
LRU : FRANGIBLE BOLT MD111-40238
QUANTITY OF LIKE ITEMS: 70 .

DESCRIPTION/ FUNCTION: .
FRANGIBLE BOLT. THE PRANGIBLE BOLTS STRUCTURALLY TIE TOGETHER THE

COLLAR TO THE ORBITER STRUCTURE. DETONATION OF EITHER EXPANDING L[UBE
ASSEMBLY SET GENERATES SUFFICIENT FORCE TC BREAK THE FRANGIBLE BOLTS,
THUS EFFECTING SEPARATION OF THE COLLAR FROM THE CRBITER DURING CREW

FMERGENCY ESCAPE.
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FAILURE MODES EFFECIS ANALTS5IS (FMEA) HUMBER: F7-3B-CRW1-X
STMMARY

SUBSYSTEM WAME: SI0DE HATCH JETTISON
LRU :FRANGIBLE BGLT

LRU PART #:; MD1ll-4038

ITEM NAME:TRANGIDLE BOLT

| FMZ: NUMBER i ABEBREVIATED FATLURE JCIL{CRIT 1HZ
| | MODE D!SERIPTIGH | FLG | | Fie
P7=iB~CRW1=01 | MECHANISM - FmlIl3 TO ST:'-".RT X | 112
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FAILURE MODES ETFECTS ANALYSIS (FMEA) NUMBER: P7=2B~0RW1-01

. . - REVISION! 09/12,88
SURSYSTEM: SIDE HATCHE JETTISGN
LRU- : FRANGIBLE BOLT CRITICALITY aF Tyrs
ITEM NAME: FRANGIEBLE BOLT FAILURE MCOT:1 1

L ke e A N W W L e A e N e e e e ol e . M o . . e A . o U e e

FAILURE MQDE:
FAILURE TO FRACTURE TUPON DETONATION OF EITMER XTA'S,

MISSION PHASE:

_RTT.E RETURN TQ LAUNCH SITE
TAL TREANS ATIANTIC ABRORTY
MOA ABORT ONCE ARQUKD
Do DE=ORBEIT
1x LAKDING SEQUENCE
VEHICLE/FAYLOAD /RIT EFFECTIVITY: 102 COLITMRTA
1 103 . DISCOVERY
t 104 ATLANTIS .
H 105 NEW QREBITIR .
CAUSE:

CVER-STRENGTH BOLT MATERIAL. IMPRUOPER MADHINING OF GROCVE. -
CRITICALITY 1/1 DURING ANY MISSION PHASE OR ADORT? YES

ADA ABORT CNCE AROUND
. bo DE=ORBIT
1s LANDING SEQUENCE
RTLS RETLRN TO LAUNCH SITE
TAL TRANS ATLANTIC ABORT
REDUNDANCY SCREIN A} N/A
B} N/A
e} N/A
PASS /FAILI RATIONALR:
A)
B)
C)

METHOD OF FAULT DETECTION:
NONE

CORRECTING ACTION: NONE
NO CORRECTIVE ACTION PQSSIBLE.
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FAILURE MUDES EFFECTS ANALYESIS {(FMEA) NIMBER: P7-2B-CRWI=01

fA] STRSYSTEM:
FAILURE TO EFFECT SEFARATION OF THE COLLAR FROM THE ORBITER DURING
CREW EMERGENCY ESQAPE.

{B) INTERFACING SUBRSYSTEM(S):
FAILURE TQ EFFECT SEPARATION OF THE HATGH FROM THE ORBITER DURING oREW
IMEAGENCY ESCAPE.

(C) MISEION:
NONE

(D) CREW, VEHICLE, AND ELEMENT(S):
LOSS OF CREW DUE TO INABILITY TO ESCAPE THROUGH SIDE KATCE.

Criticality/
Raquired Fauit Tnl-rmn./hchi-vld Fault Tolarsnca: 1/1/0:

RATIONALE FOR CRITICALITY:

CNE BOLT 15 CAPABLE OF PREVENTING EATCH SEFARATION (DEBENDING ON_ITs
LOCATION) . SUBSEQUENT FIRING OF THRUSTERS COULD SEPARATE HATCE BUT
MAY RESULT IN AN IMPACT BETWEEK ORBITER AND HATCH. THIS IN TURN COCLD
C.AUSI ERRATIC OREBITER TRAJECTORY AFFECTING SAFEL ECRESS.

TIME FROM FAILURE TO I:lIT.IC.IL EFFECT: IMMEDIATE
TIME FROM FAILURE OCCURRENCE T0 DETECTION: IMMEDIATE
TIME FRON DETECTION TC COMPLETED CORRECTIVE ACTION: N/A

TIME REQUIRED T% IMPLEMENT CORRECTIVE ACTION LESS THAN TIME
T® EFFECTY N/A
NG CORRECTIVE ACTION POSSIBLE.

= DISPOSITION RATIONALL =

------ A T W WA A R e R A B .-

{A) DESIGH:

FITHER EXPANDASLE TUBE ASSEMBLY FOR EACH COLLAR ASSEMBLY IS CAPARLE
OF SEVERING ALL FRAANGIBLE BOLTS WHEN LOADED AT 85% OF ITS MINIMIM
ALLOWABLE CORE LOADING., BOLT DESIGN {MATERIAL STRENGTH AND SRITICAL
DIMENSIONE) DICTATES A MAXIMUM SREAKING STRENGTH RANGE OF 2900 TO 40040
LBE.
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FAILURE MODES EXTECTS ANALYSI® (PMEA) KUMBER: F7~2B=-CRW1-0Q1

(B) TEST:
PRIOR TQ ETS~26

SYSTEM TEST - COLLAR SEVERANCE SYSTEM COMPONENT QUAL (10 FIRING), ONF
(1} INTESRATED SYSTEM TEIST.

ACCEPTANCE TEST - MIN/MAX GROOCVE DIAMETER VERIFIGATION FOR EAQH LOT
ESTABLISHES MAX BREAFIN LOAD RANGE CF 3800 TO 4000 LEBE, RANDOM SaM:R'Y
TENSILE STREMGTH TEST (5% OF LOT). RANDOM SAMPLE TORSIONAL STRENGTH
TEST (5% OF LOT), TENSILE TIST THREX (J) COUFONS FROM HEAT LOT.

LONG TERM
SYSTEM TEST - FIVE (%) ADDITIGNAL INTEGRATED SYSTEM TESTS.

iC) INSPECTION:

RECEIVING INSPECTION

RAW MATERIAL IS VERIFIED BY INSPECTION TO ASSURE SPECIFIC SHUTTLE
REQUIREMENTS ARE SATISFIED.

CONTAMINATION CONTROL )
CONTAMINATION CONTROL AND CORROSION PROTECTION PROCESSES VERIFIFD AY
INSEECTION. _
ASSEMBLY /INSTALIATION

CPERATIONS VERIFIED BY MIFS ON SHOFP TRAVELLER.

NONDESTAUCTIVE EVALUATION
ALL CRITICAL DIKENSIONS ARE INSFECTED.

TEST
ATF IS VERITIED BY INSPECTION.

CRITICAL PROCESSES
CRITICAL PROCESSES SUCH AS WELDING, PLATING, HEAT TREATING, PASSIVATILN
AND ANODIZING ARE VERIFIED BY INSPICTION.

ETCRAGE
STORAGE ENVIRONWMENT VERIFIED BY INSPECTION.

HANDLING AND PACKAGING
HANDLING AND PACKAGING I8 VERIFIED BY INSPECTION PER THE REQUIREMENTS X
INSPECTION PER THE REQUIREMENTS OF APPLICABLE SPECIFICATIONS.

(D) FAILURE MIETORY:
NC FALLUFE HISTORY.

(E} QPERATICNAL USE:
NONE.
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FAIILTRE MODES EFFECTS ANALYSIS (FMEA) NUMBER: P7=28+CRWi-01

REMARKS :
= APPROVALS =

RELIABILITY ENGINEERING: ¢&. FERRARELLA ¥ : 7 i

DESIGN ENGINEERING R. YEE o A Ao 4/ i1/ a8

QUALITY ENGINEERING E. GUTIERREZ

NASA RELIABILITY

4w my Ap ¥ M oa

NASA DESIGN Moo et .
NASA QUALITY ASSURANCE oeldr WO LA o
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